In this article, we aimed to explore the literature to ascertain what research evidence exists in relation to the identification of pressure injuries in people with dark skin tones.
| BACKGROUND
Pressure injuries (PIs) are generally considered to be a preventable and predictable form of harm (National Pressure Ulcer Advisory Panel, NPUAP 2016). For more than 50 years, PI risk has been at the forefront of nursing care delivery due to the impact of PIs upon patients' physical and mental well-being, as well as the financial consequences for organisations (Dealey, Posnett, & Walker, 2012; Jackson et al., 2016; Spilsbury et al., 2007) .
A PI (previously known as a pressure ulcer or bedsore) is localised injury to an area of skin and/or underlying tissue that is caused by pressure or pressure in combination with shear, often on a bony prominence or related to medical or other devices (NPUAP, 2016) .
PIs are currently staged from 1-4 with four other categories known as unstageable, suspected deep pressure tissue injury, medical device-related pressure injury and mucosal membrane pressure injury (NPUAP, 2016) . For the purpose of this literature review, and in line with NPUAP guidelines (2016), a stage 1 PI is defined as intact skin with a localised area of nonblanchable erythema, which may appear differently in darker skin tones (DSTs). A stage 2 PI has partial-thickness skin loss, whilst stages 3 and 4 have full-thickness skin loss (NPUAP 2016) . Alongside the definition of PIs, it is important to acknowledge their causative factors. This differentiates PI from other wounds presenting on the sacrum, buttocks and perineum that are caused by moisture and defined as moisture lesions (Beeckman, Van Lancker, Van Hecke, & Verhaeghe, 2014; Guy, 2012; Linthwaite & Bethell, 2016) .
The terms and stages used within PI management have been subject to amendments over the years to reflect current practice and epidemiological studies (Harrison, Kindred, & Marks-Maran, 2013) . One important revision in the definition of a stage 1 PI is the acknowledgement that skin tone variance may affect presentation (National Pressure Ulcer Advisory Panel, 2008) . Grimes (2009) confirmed that DSTs rarely show the blanching response, and erythema may be hard to detect. Moreover, skin irritation to people with DSTs may cause hyperpigmentation (increased pigmentation) or hypopigmentation (reduced pigmentation), with no redness visible. People with DSTs are also more prone to keloidal scarring, ingrown hairs and hyperpigmentation (Nijhawan & Alexis, 2011) . Thus, skin tone variance is not as simple as "black" and "white." Variations in skin tones are not and should not be affiliated to a different skin type; however, it is important to recognise that dissimilarities exist.
Nurses carry out skin assessments numerous times a day to prevent and manage PIs and therefore come across variations of natural skin colour amongst patients. For provision of clinically competent and individualised care, clinicians need to take note of the skin tone variations and demonstrate skin tone awareness to avoid healthcare disparity between groups (Gee & Ford, 2011) . Current literature has started to address the gap of skin tone variance in skin assessments acknowledging that ethnicity cannot be used as a proxy for skin tone (Everett, Budescu, & Sommers, 2012; McCreath et al., 2016; Pichon, Landrine, Corral, Mayer, & Hoerster, 2010 ). Yet, the literature available on skin tone variances appears to offer little on the identification of PIs amongst people with DSTs and mainly focuses on ethnicity or racial descriptors.
| AIM
In this article, we aimed to explore the literature to ascertain what research evidence exists in relation to the identification of PIs in people with DSTs.
| OBJE CTIVES
• To examine whether people with DSTs are more likely to have PIs.
• To examine whether people with DSTs are more likely to have higher staged PIs.
• To explore some of the differences between the cause for PIs amongst people with DSTs and those with lighter skin tones.
| METHODS
A comprehensive search of the electronic databases of PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL) and BNI between 1990-July 2016 was conducted to search for relevant data-based, peer-reviewed literature. The time frame was set to capture activity following the 1989 NPUAP goal, of reducing the incidence of pressure ulcers by 50% by the year 2000 (Cuddigan, Ayello, Sussman, & Baranoski, 2001 ). Specific subject headings under which searches were made included the following: "pressure injury," "pressure ulcer," "deep tissue injury," "bed sore," "decubitus," "ethnicity," "race," "skin tone" and "skin colour." These terms and the search What does this paper contribute to the wider global clinical community?
• This review's findings acknowledge that the identification of pressure damage in people with darker skin tones is mainly focused on ethnic background or race rather than skin tone variances. Ethnic background and race is an unreliable determinant of pressure injury risk; the use of skin tone as a differentiator of service user skin colour enables wide-spectrum individualisation of care and prevents a categorisation approach.
• The findings of this review raise awareness of the importance of skin tone variances in comprehensive skin assessment.
• There is a need for researchers to consider skin tone variance when further developing pressure injury assessment strategies.
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procedures were audited by a health librarian. Alongside the electronic data, journals, books, papers from conferences, relevant national and international organisations and reference lists were also hand searched to help source key studies. The inclusion criterion for this literature review was that all articles need to be based on original empirical research relating to adults, in the English language with at least one element of comparative data.
| Search outcomes
A total of 596 papers were initially identified from the combined search strategy; 182 duplicated articles across the databases were discarded. Of the articles remaining, many were rejected as they were of poor quality, reported preventions strategies or the development of tools resulting in 436 being screened. Following exclusions, 11 studies remained, all of which were quantitative studies (See Figure 1 ).
| Data extraction
After reviewing the 11 articles using component ratings (National 
| RESULTS
Four foci were identified as follows: (i) risk of sustaining a PI based on skin tones, (ii) identification of PIs amongst people with DSTs, (iii) PI and place of care and (iv) socio-economic impact on PI development. The studies included have interchangeably used category, grading or staging when assessing severity of a PI; through the presentation of results and discussion, the term staging will be used, as this is the term recommended by the NPUAP (2016).
| Risk of sustaining a PI based on skin tones
National Pressure Ulcer Advisory Panel guidelines reflect changes based on the production of new evidence; the stages that have been referred to in some studies (Baumgarten et al., 2004; Bergstrom, Braden, Kemp, Champagne, & Ruby, 1996) are up to date for the study, but are not contemporaneous overall. Three studies (Baumgarten et al., 2004; Bergstrom et al., 1996; Cai, Mukamel, & TemkinGreener, 2010) made no acknowledgement of how PIs, particularly at stage 1, presented in people with DSTs. Classification of colour or ethnicity into categories within all the studies reviewed was dependent on observer-reported race.
In Howard and Taylor's (2009) PIs which are visual breaks in the skin (NPUAP, 2016) were the most common stage on admission, occurring at a rate of 2.6% in the overall study sample. A consistent trend found across a number of the studies reviewed showed that people with DSTs had the highest risk of higher stages of PI (Ahn, Cowan, Garvan, Lyon, & Stechmiller, 2016; Baumgarten et al., 2004; Cai et al., 2010; Fogerty, Guy, Barbul, Nanney, & Abumrad, 2009; Gerardo et al. 2009; Harms et al., 2014; Li, Yin, Cai, Temkin-Greener, & Mukamel, 2011; VanGilder, MacFarlane, & Meyer, 2008) . Findings from one study suggested that people who had skin classified as medium or dark were more likely to develop PIs with a visible break in their skin (VanGilder et al., 2008) . This statement is reinforced by Harms et al.'s (2014) 
| Identification of PIs amongst people with DSTs
Despite there being four recognised stages of a PI, many of the studies focused on stage 2 or above and discounted stage 1 PIs as they were considered to be reversible as well as difficult to identify (Ahn et al., 2016; Baumgarten et al., 2004; Gerardo, Teno, & Mor, 2009; Li et al., 2011; VanGilder et al., 2008) .
The studies presented within this literature review mostly look at PI identification and assessment within the one continent which directly relates to ethnic groups and skin types within that area. It is notable that both race and ethnicity cover a wide spectrum of groups. When considering the heterogeneity of skin tones internationally identifying people only by race can be challenging and may not provide enough detail, particularly in relation to skin assessment.
Of the 11 studies included in this review, five (Baumgarten et al., 2004; Cai et al., 2010; Fogerty et al., 2009; Howard & Taylor, 2009; Li et al., 2011) referred to people as being either from a "black" or Prevalence and incidence rates of PIs have been presented differently across the articles reviewed. Five of the articles were presented as prevalence studies (Cai et al., 2010; Gerardo et al., 2009; Harms et al., 2014; Li et al., 2011; VanGilder et al., 2008) , and four were incidence studies (Baumgarten et al., 2004; Bergstrom et al., 1996; Howard & Taylor, 2009 An association between under diagnosis and stage 1 PIs amongst people with DSTs was suggested in some studies (Baumgarten et al., 2004; Bergstrom et al., 1996; Howard & Taylor, 2009 ) and has as a result led to stage 1 PIs being excluded completely from these studies. Bergstrom et al. (1996) acknowledged that there are both functional and structural differences between races that would predispose people from a White race to develop PIs; however, the results from other studies in the review contradict this view. Contrary to the suggestion that people from a White race are at higher risk of all stage PIs, Harms et al. (2014) study found that all but stage 1 accounted for more PIs in people from a Black racial background admitted to nursing homes. To further emphasise this point, whilst exploring nursing home residents who had been in a nursing home for more than 90 days, it was identified that people categorised as Hispanic and non-Hispanic Blacks (9.7% and 12.1%, respectively) were more likely to have a stage 2-4 PI in comparison with people categorised as non-Hispanic Whites who had 7.6% probability of a PI (Gerardo et al. 2009 analysis of data (2003) (2004) (2005) (2006) (2007) (2008) , there was an overall unadjusted racial difference of 5.4% between Black and White race residents for developing a PI.
| Pressure injuries and place of care
Pressure injuries for many years have been considered as a measure of care quality, and despite being highly prevalent in hospitals, they remain significantly higher in nursing homes and long-term acute care facilities (Fogerty et al., 2009; VanGilder et al., 2008) . This finding can be supported by Howard and Taylor's (2009) (2014) found a 14% overall prevalence of stage 2-4 PIs upon admission to a nursing home. At total sample level within Bergstrom et al. (1996) study, it can be noted that people categorised as White had a higher incidence of PIs (15%) in comparison with people categorised as Black (5%). However, the number of people categorised as Black from each individual care setting within the study is not clearly reported; therefore, generalisability is compromised. In contrast, Harms et al. (2014) found that people categorised as Black had the highest prevalence of stage 2-4 PIs (26%) and people categorised as White had the lowest (15%).
These disparities have caused some authors to consider issues around equity in relation to care provision (Cai et al., 2010) . Two studies (Gerardo et al. 2009; Li et al., 2011) highlighted that disparities in PIs are largely a system problem and variance in occurrence of PIs is linked to the lack of quality assessments within service provision rather than a person's race. Gerardo et al. (2009) identified that an older Hispanic person living in a nursing home with more Hispanic residents was more likely to develop a PI in comparison with a nursing home with more non-Hispanic White residents. In nursing homes with no Hispanic residents, the chance of developing a stage 2-4 PI was 5.63%-7.07% (Gerardo et al. 2009 ). In contrast, in a nursing home with ≥20% Hispanic residents, there was an 8.05%-8.92% chance of developing a stage 2-4 PI (Gerardo et al. 2009 ). The results presented were reinforced by the study carried out by Li et al. (2011) where nursing homes with the highest concentration of people categorised as Black had at least 30% increased risk of developing a PI in comparison with areas with a small number of people from a Black population group.
| Socio-economic trends and PIs
Two studies (Cai et al., 2010; Fogerty et al., 2009 ) specifically reported on socio-economic impact compared to ethnic background.
Unfortunately, due to the small sample size from different ethnic groups and data limited to nursing home populations, this component was difficult to explore and create comparisons. were more likely to be in a nursing home that provides lower quality care, therefore placing them at a higher risk of developing PIs. Moreover, nursing homes with >85% Medicaid payer residents had a greater percentage of Hispanics and nursing homes with 3% or more Hispanic residents were more likely to have an increased number of PIs (Gerardo et al., 2009 ).
| DISCUSSION
Overall, with terms such as "unable to stage" (VanGilder et al., 2008) and the difficulty of detecting early skin changes in DSTs (Sullivan, 2014) , it is likely that higher stage PIs develop and could account for findings suggesting residents categorised as Black or with DSTs having the highest rate of stage 2-4 PIs (Howard & Taylor, 2009; Li et al., 2011; VanGilder et al., 2008) . Although staging was not included in all the studies, various forms of guidance from the NPUAP were used to inform the process within all the studies reviewed. Strategies for staging PIs differed amongst the studies.
One study (Anthony et al., 2002) made no reference to stages, only focusing on service users either having an existing PI or not therefore suggesting inclusion of all stages. Another study (Baumgarten et al., 2004 ) considered all ulcers reported on a skin sheet to be the result of PI if no other aetiology was stated whilst Gerardo et al. (2009) provided definition of the various stages.
Regardless of the NPUAP, EPUAP and Pan Pacific Pressure
Injury Alliance referring to variances of presentation when assessing stage 1 PIs, it is important to highlight that all individuals across the continuum of skin tone do not necessarily display the same characteristics (Sullivan, 2014) . It can be suggested that all service users are being offered the same standard of care; however, people with
DSTs face a healthcare disadvantage as early stage PIs may not be recognised and as a result a PI may worsen, meaning that people can experience longer hospital stays, become prone to infections, experience deterioration of their psychological and physical wellbeing, and even premature death (Agrawal & Chauhan, 2012) .
Despite there being modifications in PI staging to include various skin tones, there are currently no valid or reliable tools available for assessment of early skin changes in people with DSTs (Harms et al., 2014) . As people with DSTs are more likely to have a stage 2 PI than a stage 1 PI, it is important to highlight Sullivan's (2014) research which indicated that nonblanchable erythema is a risk factor for more severe PIs amongst people with DSTs. Appropriate assessment strategies need to be managed during risk assessments and/or at the identification of a stage 1 PI to prevent higher stage damage (Gerardo et al., 2009 ).
The literature revealed significant variation in the terminology used for the description of skin tones (Salcido, 2016) , and there was exclusion and lack of appropriate ethnic minority sample sizes to draw solid conclusions about identification of PIs. In some US-based studies (Ahn et al., 2016; Gerardo et al., 2009; Harms et al., 2014) ,
figures were collated about people categorised as Hispanics; nonetheless, these do not relate to the population structure of countries such as the United Kingdom, Australia or Europe, meaning that generalisability outside of the USA is restricted.
Most of the studies (Ahn et al., 2016; Baumgarten et al., 2004; Cai et al., 2010; Fogerty et al., 2009; Gerardo et al. 2009; Harms et al., 2014; Howard & Taylor, 2009; Li et al., 2011) were epidemiological, based on retrospective secondary data analysis where statistical analysis was not always used or appropriate. The studies analysed either explored prevalence or incidence of PIs and due to the variability of the aims as well as timing of each individual study, meta-analysis and comparison of the results were deemed to be inappropriate (Moore & Cowman, 2011) . Furthermore, with many of the studies having employed retrospective data analysis, attention is drawn to the possible limitations regarding reliability of the original data sets as well as coding inaccuracies and omissions which could confound results (Anthony et al., 2002) . The use of naturalistic observation using the Braden scale, a skin assessment tool and documentary analysis (Bergstrom et al., 1996) remains unique within this literature review. Despite, Bergstrom et al. (1996) establishing that people categorised as White were more likely to develop a pressure ulcer it could be seen that the study faced methodological challenges. Within the clinical areas, the staff would have been aware that observations were taking place; therefore, desirable behaviour would have been displayed and the nurses carrying out the observations would have had a conflict between the role of a researcher and practitioner (Newell & Burnard, 2011) .
With the exception of Bergstrom et al. (1996) , all the papers from the United States used data collected from larger surveys which measured quality of care. One of the most popular surveys used which specifically looks at Medicaid, a social care programme and Medicare, a social insurance programme funded at the federal level, was the MDS (Ahn et al., 2016; Cai et al., 2010; Fogerty et al., 2009; Gerardo et al. 2009; Howard & Taylor, 2009; Harms et al., 2014; Li et al., 2011; VanGilder et al., 2008) . Although Shin and Scherer (2009) and Chomiak et al. (2001) note that the MDS is a high-quality survey and is contemporary, there are a number of potential limitations with the MDS because data are collected for regulatory rather than research purposes by clinicians. Ahn et al. (2016) noted that the MDS, a federally mandated tool, was amended in 2012 to include suspected deep tissue injuries (SDTI), this was several years after the guidance from the NPUAP (Fleck, 2007) which suggests that the MDS is not rapidly amendable in line with current evidence. Additionally, despite the MDS enabling the documentation of multiple or single PIs, either the most severe PI recorded was used within data collection or this consideration was not acknowledged.
Pressure injuries above stage 3 are considered "never events"
(Agency for Healthcare Research & Quality 2016) and increase the likelihood of death in hospitals (Lyder et al., 2012) which highlights the seriousness of the problem. Health disparities amongst people with different skin tones are not unique to PI identification and assessment as under-identification of skin trauma in people with DSTs has also been reported in sexual assault examination (Sommers et al., 2009 ).
Despite there being numerous campaigns to discuss international migration and population changes, the impact on healthcare provision has been limited which has resulted in a gap in service delivery.
This review presents a critical synthesis of PI identification in people with DSTs and shows the area is under-researched, limited by poor methodological quality, with only a limited number of contemporary studies. Moreover, studies mainly focus on secondary data collected by healthcare professionals; no specific studies considered the opinions, thoughts or views of people with DSTs. Moving forward, research has to focus not only on predisposing factors such as clinical characteristics or cultural impact but on nurse ability to assess skin disparity in a variety of nursing environments which includes both inpatient and community settings. 
| RELEVAN CE TO CLINICAL PRACTICE
With international population demographic changes, healthcare professionals in particular nurses need to be aware of diversity issues in relation to maintaining skin integrity and providing harm-free care.
Correct assessment and early identification of PIs is essential to implement interventions and prevent further deterioration.
| Review limitations
The review was limited to the English language which may limit research into specific population groups with DSTs where the language may differ.
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